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MYCOFLORA OF BROAD BEAN, CHICK-PEA
AND LENTIL SEEDS IN EGYPT

by A.LL. ABDEL-HAFEZ *

ABSTRACT - 69 species in addition to 4 varieties which belong to 22 genera were collected
from 32 samples of each of broad bean, chick-pea and lentil seeds gathered from eight
Governorates in Egzypt on glucose-(18 genera and 59 species + 4 var.) and cellutose-(13
genera and 48 species -~ 2 var) Czapek’'s agar at 287C. The results obtained {rom the 2
types of seeds and on the 2 lypes of media were basically similar with the most frequent
genera were Aspergiflus, Penicillium, Rbizopus, Mucor and Fusarium. 1'rom the preceding
genera A4, niger, A flavus. A, nidulans, A. terreus, A. flavus var. colimnaris, P. chryioge-
mum, P. citrinum, P, funiculosum, R. stolonifer, M. hiemalis and F. monififorme were Lhe
mosl prevalenl, Also, several fungi were common or recovered only on cellulose agar plates
such as Chaelomium globosum, C. olivaceum, C. spirale, Acremonium strictum, Stachybotrys
chartarum, Microascus trigonosporus, Beauveria bassiana and Macrophominag phaesolina.

RESUME - A partir de graines de féves, de pois chiche et de lentilles (32 Jols de chague
provenant de 8 regions d Egypte), 69 especes el 4 vari¢lés de champignons, apparienant a
22 genres, ont éte 1solées sur miliew Czapek contenant du glucose (18 genres el 59 especes
+ & var) ou de la cellulose {15 genres ct 48 espéces —~ 2 var) § 28°C. Les résultats sont
equivalents pour fes 3 Lypes de graines et les 2 milieux avec, pour genres les plus fréquents,
Aspergiflus, Penicillium. Rhizopus, Mucor et Fusarium. Parmi ces genres A, niger, A. flavus,
A, nidulans, A. rerreus, A. flavus var.  columnaris, P. chrysogenunm, P. citrinum, P.
Juniculosum, R. stolonifer. M. hiemalis et F. moniliforme som. les espéces preponderanies.
Plusieurs champignons sont également frequenis ou n'ont ¢té trouves que sur cellulose:
Chaetomium  globosum, C. olivaceum, C. spirale, Acremonium  sirictum, Stachybolrys
churtarum, Migroascus (rigonosporus, Beauveria bassiana et Macrophomina phaseolina.

KEY WORDS : sced-borne fungi, broad bean, chick-pea, lemtil, glucophilic fungi, cellu-
lose-decomposing fungi.

INTRODUCTION

Numerous invesligations have been carried out on the seed- and grain- borne
fungi all over the world (ABDEL-HAYEZ, 1984a-b; CHRISTENSEN &
KAUFMANN, 1969; HHANLIN, 1969; FLANNIGAN, 1978; LUTLY, 1963,
and several olhers) duc lo the deterioration of seeds and grains and production
of mycotoxins by associated fungi and their hazards to animal, bird and human
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336 AllL ABDEL-HAFEZ

health (mycotoxicoses diseases) when used these seed and grain as feed and
foodstulfs.

In Egypt. information on the mycoflora of legumes crops is very limited and
most studies were focused on cereal grains (ABDEL-KADER & al., 1979; AS-
SAWAH & ELAROSI, 1960; EL-KADY & al., 1982; MOUBASHER & al,
1972). Broad bean, chick-pea and lentil seeds are of the basic foods of peeple in
Egypt. production of the previous three types of sceds were about 31oooe, 20000
and 15000 tons in 1986 respectively, more than or suflicient for national con-
sumption. So that information on the composition, numbers and frequency of oc-
currence of glycophilic and cellulose-decomposing fungi of broad hean, chick-pea
and lentil secds are of importance.

MATERIALS AND METHODS

Thirty-two samples of cach of broad bean ( Vicia faba L.), chick-pea {Cicer
arietinum L) and lentil {Lens culingris Medicus) seeds of the crop of 1986, of
0.5 kg each, were collected [rom eight Governorates in Egypt namely Cairo,
Giza, Beni-Suef, Ul-Mlinya, Assiut, Sohag, Qena and Aswan. The number of
samples from each Governorate and from each type of seeds was four. Each
sample was put in a sterile polyethylene bag scaled and put in another bag which
was also sealed. Slorage of seeds in a double-bag conlainer minimize the loss of
water conlent and yet gives sufficient acration. Samples were kept in a coel place
during slerage (3-5°C).

Determination of moisture content of secds

Replicate samples of seeds were milled and a weighed portion of their powder
was dried in an oven for 24 h at 105°C, then coeled in a desiccalor and re-
weighed. The moisture content is expressed as percentage of the dry-weight.

Determination of germinability of seeds

100 seeds of each of broad-bean, chick-pea and lentil were incubated at 25°C
over a pad of moist sterile filler paper placed in m sterile petri-dish for 8-12 days
during which the seeds with healthy roots and plumules were counted and the
counts are expressed as percentages of the numbers of tested seeds.

Determination of sced-borne fungi

This was made by using the seed-plaie method as employed by MOUBASII-
ER & al. (1972). Glucose-(10 g*) and cellulose-(19 g1) Czapek’s agar were used
for isolation of glycophilic and cellulose-decomposing fungi, respectively. Rose
bengal (17/15000) was used as a bacteriostatic agent (SMITH & DAWSON,
1943). Five seeds of each of broad bean, chick-pea and lentil seeds were placed
on the surface of cach of sterile glucose- and cellulose-Czapek's agar medium.
Ten plates were used for each sample (5 for each medium). The plates were in-
cubated at 28°C for 7-10 days and the developing fungi were counted, identified
and calculated per 25 seeds. The colonies of slow growing fungi were transferred
to slanits lo ensure precise couniling and then to plates for identification. Other
agar media were also used (Czapek's + 0.05 yeast extracl, malt agar and potato
dextrose agar) for idenlification of fungi.
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RESULTS AND DISCUSSION

The moisture content of broad bhean, chick-pea and lend] samples (on oven-
dry basis) was considerably low and ranged between 5.6-7.9%, 6.4-8.7°% and
4.9-6.5%, respectively. This means that the ability of associaled fungi 10 grow,
penelrate and damage Lhe embryos of seeds dunng storage is low since lungi
growth is dependent on high levels of moisture in sceds. Therefore, there is no
appreciable differences between Lhe germinability of the Lhree types of seeds test-
ed and the germination rale of the previous sceds ranged {rom 9825 to 100%:.

Glycophilic fungi

The total count of fungi in seed samples tested fluctuated between 9-79, 30-84
and 3-36 colenies per 23 seeds of broad bean, chick-pea and lentil, respectively.
It is axiomalic that seed samples with high values of moisture contents contained
high numbers of fungi and vice versa, The highest nembers of glycophilic fungi
was recorded in chick-pea (1835 colonies per 235 seeds in every samples) followed
by broad bean (1370 colonics) and lenti} seeds (975 colonies).

Fifty-nine species in addition lo 4 varieties which belong to 18 gencra were
collected from 32 samples of each of broad bean (15 genera and 43 species + 3
var.), chick-pea (13 genera and 43 species + 3 var.) and lentil sceds (12 genera
and 35 species + 2 var.) on glucose-Czapek's agar at 28°C (Tabl. 1-2). Most of
these spccics were firslly isolated rom Egyptian legumes seeds, but almost the
majority of them were recovered previously from cereal grains and peanut seeds
(ABDEL-KADER & al., 1979; ASSAWAH & ELAROSI, 1960; EL-HELALY
& al., 1968a-b; EL-KADY & al, 1982; MOUBASHER & al., 1972).

Aspergilins was the mosl common genus and was emerged from approximate-
Iy 100 %, 97% and 94"¢ of the samples contributing 55.7%, 54.2% and 43.6%
of tolal fungi in broad-bean, chick-pea and lentil seeds, respectively. It was re-
presented by 21 species and 3 varielies (15 + 2, 16 + 3 and 12 species + 2 var.
in broad bean, chick-pea and lenll seeds, respectively) of which A. niger, A.
flavus and A. niduians were the most prevalent in the three types of seeds, They
cceurred in about 50-97% of the samples comprising 4.2-59.9% of total
Aspergifius and 2.3-32.8% of tolal fungi in the 3 substrales tested. ABDEL-FHA-
FLEZ (1984b) isolaled 16 species and 2 varieties of Aspergiffus from 10 samples
of each bean, broad bean, lentil, lupine and pea seeds collected from Saudi Ara-
bia (Taif and F1.-Baha regions) and the most common species were A. niger and
A. flavus on the 5 types of seeds. PARVEEN & DIHIRENDRA (1981) isolaled
A. niger, A. spdowi, A. terreus, A. flavus and A. pidulans from 4 different samples
of lentl sceds from India. 1L is worthmentioning that several members of
Aspergilius niger and A. flavus groups are widely distributed in soils and air and
other substrata including stored seeds and grains, spoiled fruils and vegetables,
animal and plant residues and various types of food product; cosmopelitan.
Also, several isolates of A. flavus, A. schraceus and A. nidufans which isolated
[rom sceds and grains are well knewn thal have the ability to produce mycotox-
ins (aflatoxins, ochratoxins and sterigmatocyslins, respectively) as reported by
numercus workers (F.A0, 1979; MISLIVEC & al, 1975, SCOTT & al., 1972,
SCHROLDER & BOLLER, 1973; EL-KADY & al., 1984). These compounds
(mycotoxins) have been implicated in discases of human and as causing myco-
loxicoses in animals and fowls (DAYVIS & DIENER, 1978; EL-ZAWAILIRI &
al., 1977 SCOTT & al., 1970; SMALLEY & STRONG, 1974). A, terveus
(34.4% of Lthe samples, 2.4% of tolal Aspergilfus and 1.3% of total fungi) and A.
Havus var.  colummnarts (28.1%, 2.9% and 1.6%) in broad bean; A. terreus
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ELUCOSE CELLULOGSE
Genera Broad bean Chick-pea Lentil Broad bean Chick-pea Lenti]

o] 3C *F NS i’ iF NS % *F HE 0 %F K3 - iF m %0 *F
Aspargy 1 lug 5+2 55.7 100 |15+3 54.2 96.0 |12+2 43,6 93.B |12+2 59.7 100 (142 613 §5.% |l1+2 48.4 G3.B

var. var, var. var. var, var.
Paniol Litum 10 8.7 96.9] 11 9.1 9B B 3.9 906 9 22,3 844 I 19.¢ B81.2 7 185 625
Fhtaapua i 7.8 8.1 ] 9.5 B4.4 | 1.7 656 1 7.2 7.9 3 9.3 ¥s.0 2 219 Al
My E} 2.7 464 2 1.5 4.4 k] 4.7 43.8 2 2.0 31.2 2 1.1 28.1 2 3.4 21.9
Fuaartwm 4 0.8 z8.1 ] 1.0 3l.3 3 0.7 12.8 z 1.6 18.8 4 1.8 3l.3 1 1.9 9.4
Syncepha lag frum 1 1.3 Z1.% 1 0.2 6.3 1 1.2 15.6 - - - - - - - - -
Ciretnella 1 a6 18.8 1 .3 12.5 1 1.4 1a.8 - - - - - N - - -
£ ladpaporium 1 .6 5.8 1 0.2 6.3 i 1.6 12,5 1 4.1 3 - - - 1 0,5 6.3
Neupospora 1 0.4 2.5 1 0.3 9.4 - - - - - - - - - - - -
i chadgyma 1 0.4 125 1 0.2 %l 1 4.1t} - - - - - - - - -
Altermaria 1 0.2 6.3 1 0.2 9.4 1 0,2 6,3 i 0.3 8.3 1 0.2 1.1 - - -
Botryo trichum 1 0.1 6.3 . - - - - - - - - - - - - - -
Chagtond it 1 3.1 8.3 - - - - - - 3 2.9 5.0 3 1,2 2a.1 4 2.7 156
Humiaole 1+1 0.1 6.3 - - - - - - - - - - - - - - -

var,
Aepamertian 1 0.1 11 - - - - - - 1 0.5 6.3 1 0.3 6.3 1 0.1 3l
Drecha lerda - - - 1 0.4 2.4 1 0.5 6.3 - - - 1 6,2 3.1 - - -
Soopularieopata - - - 1 0.1 3.l - - - - - - - - - - - -
Baeod Lotyees - - - - - - 1 0,5 9.4 - - - 1 0.1 3.1 1 0.3 b1
Stachybatrys - - - - - - - - - 1 1.1 i2.5 1 1.1 15.4 1 1.6 9.4
Mieroaacus - - - - - - - - - 1 0.5 9.4 1 2.1 3.1 1 0.3 3l
Beauueria - - - - - - - - - 1 1.1 6.2 [ - N 1 0.1 3l
Macrapheming - - - - - - - - - 1 0.3 6.3 1 0.2 6.3 1 [N |
Sterile mycelfum 1 ¢.3 9.4 { 2.8 31.3 1 0.6 12,5 1 0.9 15.6 1 1.5 .0 i 0.8 6.3
Tota) G0 090 - g 00 - [ 0 - @ 100 - g wo - @ 100

Table | - Number of species (NS), percentage counts (%C, calculated per total counts of
fungi) and percentage frequency of occurence (% F, calculated per 32 samples) of vari-
ous pencra recovered from broad bean, chick-pea and lentii seeds on glucosc- and
cellulose-Czapek’'s agar al 28°C.

Tableau | - Nombres d'especes {NS), pourcentages (% C) el frequences drapparition {%F)

des différents genres isolés de graines de féves, de pois chiche et de lentilles sur milieu
Czapek {glucose et cellulose) a 28°C.

(31.3%, 2.2% and 1,2%) and A. fumigatus (25%, 1.2% and (1.65%) in chick-
pea; and A. terreus (25%, 3.1% and 1.3%) and A. ochraceus {25%, 3.3% and
1.4%5) in jentil seeds were isolated in moderate frequency of occurrence. The pre-
vious Aspergillus species were isolated, but with variable numbers and frequency,
from Saudi Arabian leguminous crops (ABDEL-HAFEZ, 1984b).
ABDEL-HAFEZ & SHOREIT (1986a) recorded that A. niger, A. flavus, A. ter-
reus, A. fumigatus and A, ochraceus or A. nidulans was the most commeon in
some Lgyptian legumes crops. The remaining Aspergilius species were less fre-
quent and accounling collectively 7.9-11.8% of total Aspergiflus and 4.4-6.2% of
total fungi in the previous Lhree types of seeds (Tabl. 2).

Penicillium was the second most common genus and eacountered in nearly
97%. 94% and 91% of the samples comprising 28.7%, 29.1% and 36.9% of tot-
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al fungi in broad bean, chick-pea and lentil seeds, respectively. From the genus
4 species (10, 11 and 8 species in the 3 types of seeds, respectively) were cal-
tected of which P. chrysogenum, P. citrinum and P. funiculosum were the most
common; these occurred in about 13-91% of the samples giving rise 1o
6.9.66.7% of lotal Penicillium and 2.2-24.6% of total fungi in seeds tested. AR-
DEL-HAFEZ & SHOREIT (1986a) lound that the previcus species were preva-
lent, but with variable numbers and frequency, from some legumes seeds col-
lected from Upper Lgypt. ABDEL-HAFEZ (1984b) identified 14 species of
Peniciffium (rom bean, broad bean, lenlil, lupine and pea seeds gathered from
Tail and [L-Baha regions a1 Saudi Arabia, and who found that P. citrinum in
bean: P. citrinum, P. corylophitum, P. frequentans, P. notatum and P. oxaficum
in broad bean: P. brevicempactum and P. citrinum in lentil; P. citrinum and P,
notatum in lupine; and P. chrysogenum. P. citrinum and P. funiculosum in pea
seeds were the most prevalent. The remaining Penicillium species were less [re-
yuenl and listed in Table 2.

Rhizopus. ranked third in the number of cases of isolaton. It emerged in
ahout 78%, 84%u and 66" of the samples contributing 7.9%5, 9.5% and 7.7% of
Iotal fungi in broad bean, chick-pea and lentil seeds, respectively. From the gen-
us 3 species were colleeted of which R. stofonifer was the most commeon in the 3
Lvpes of seeds. This specics was also commen in some seeds and grains collected
from Levpt (MOULBASHER & al, 1972; ARBDEL-KADER™ & al., 1979;
EL-IELALY & al., 1968a-b; ABDLEL-HAFEZ & SHOREIT, 1986a) and Saudi
Arabhia (ABDIIL-HAFEZ, 1984a-b). R. orpzae and R. arrhizus were less fre-
quenl (l'abl. 2).

Mucor ranked fourth in the number of cases ol isolation and occurred in ap-
proximately 47%, 34% and 44% of the sampies comprising 2.7%, 1.5% and
4.7% of total fungi in broad bean, chick-pea and lentil seeds, respeciively. It was
represented by 3 species of which M. hiemalis was the most prevalent; M.
circine{loides and M. racemosus were less frequent. ABDEL-HAFLEZ & SHO-
RELTD {19806a) isolated M. hiemalis and M. circinelivides [rom Egyptan bean, lu-
pine and pea seeds. ABDEL-HAFEZ. (1934b) collected 4 species of Mucor from
3 lypes of leguminous seeds of Saudi Arabia of which M. hiemalis in broad
bean, lentil and pea: and M. racemosus in bean and lupine seeds were the most
common. M. circinelfoides and M. pusif{us werc less frequent and were isclated
only from broad bean and bean.

Fusarium was isolated in moderate or low frequency of occurrence from sceds
lested and occurred from nearly 28%, 31% and 13% ol the samples comprising
0.8%, 1% and 0.7% of total fungi in broad bean, chick-pea and lentil secds, re-
spectively. Five species were identified and these were F. moniliforme, V. grami-
acarum, F. oxysporum, F. solani and F. semitectum. ABDEL-HAFEZ (1984b)
isolated F. monififorme, F. oxypsporum and F. solani from legumes seeds at Saudi
Arabia. The remaining genera and species were of low or rare frequency and ac-
counting collectively for 4.2%, 4.6% and 6.4% of total fungi in the 3 types of
sceds, respectively (Tabl. 2). SUMMAR & HOWARD (1983) found that the
common microtlora in dry peas, processing and dry beans, fababeans, lentils and
soybeans from Alberta (Canada) were species of field fungi:  Afternaria, Penicil-
ftum. Rhizopus, Fusarium and Botrytis.
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GLULCDSE CELLULOSE
Genera and species Broad beani Chick-pea Lentii |Broad tean{Chick-pea ] . .Lentil
TC O RKCI| TC MCT | TC W1 ) T ONEY | TC O WCI | TO NI

Total count 157 - [ 182%  - 975 - |l3zm - |1420 - 185 -
Aspergt ITus 87% 312 995 31 425 BN /s 32 870 31 g0 30
A. niger Yan Tiegh. 515 31 | sz 30 | 170 @9 | 385 30 | I 31 ) 102 EB
A, flguus (Link) Fres. 205 3 5 B 146 24 175 29 243 2B 726
A, nidulona Eidam 40 18 42 17 2 1 [ | 2 w19
A. zerrous Thom 21 11 22 10 13 B 42 9 48 13 32
4. Flavus var. solwmarid Link 25 a 42 7 12 ) a0 12 55 16 42 10
A. nidulans var, lotus Thom & Raper 14 & B3 1 1 15 B i 7 1 1
4. ochracews Wilhelm 13 & 22 7 B 15 & 1’ 7 12 &
A, Pumdgatus Fres. 0 4 12 4 12 1 ‘W 45 10 £5 L}
A, tamerii Klta 4 4 ) 3 7 2 7 3 | 2 4 2
4. ustwa (Baln.) Thom B Church 5 3 - - 301 3 2 - - - -
A. vergtealar (Vuill.) Tirab. 5 ? 12 4 - - - - 1 2 - -
Ay rugulssus Thom B Raper 4 2 - - - - 2 4 T3 4 1
A, elavatus Desmazieres 2 2 2 1 [ ) - - - - - -
A. flavipes {Bain. 0 Sart.} Thomk Church 2 1 - - - - - - - - - -
4. paragiticus Speare 4 1 3 1 - - - - 2 1 - -
A. sydowi {Bain. & Sart.) Tham & Church 2 1 4 Z 3 2z - - B 2 2 1
4. sandidus Link ex Fr. 1 1 - - - - - - - - - -
A. agyptiacus Moubasher & Moystafa - - ¢ 2 - - - - - - - -
A. zematuz Kwon b Fennell - - a2 - - - - - - L
4, wmwwwss (Yan Tiegh.) Blochwitz - - Z 1 - - - - - - - -
4. guadriL{neatus Thom & Raper - - 3 1 1 1 5 2 DL | 5 k|
4. ruber Thom B Church - - 1 1 - - - - - - - -
A. mivens Blochwitz - - - - 1 ] 2 1 2 2 1 1
A. nidulana var. aorfstatus Fennell & Raper - - z 1 - - - - - -
A, maileus Yukawa - - - - - 7 2 1 - -
4. oryzae Wehmer - - - - - - -} 1 - - - -
Bentetllium A0 31 | 535 a0 | 30 @9 | 295 87 | zio @6 | 14% 20
P. chrysagenym oM 203 8 285 29 240 27 122 ™ ;s 22 55 16
F. otertmem Thom 85, 12 w2 1 57 7 £1 1% w7 le 42 9
F. Funicuiosum Them |\ 9 a7 FE B 1 B 0§ 2} 8
P, oralicim Tham 27 K W 4 M3 24 10 LI 9. 4
F. jensenii Laleskl M 4 16 3 2 1 18 T 1z 4 62
P, migricans Bainler 1’ 3 24 4 B2 21 & 13 1 a7
B, Brevi-cormpaetun DRerckx B 3 28 5 11 13 14 5 6 - -
F. eyalopium Westling 6 2 - - - - 4 2 - - - -
F. frequantae Westling a 1 B 2 - - - - - - - -
r. perylophilum Diercks z 1 - - - - - - R - - -
P, tubram Sopp - - 21 - - - - - - -
. ateeki{ Ialeski - - 2 1 - - 5 2 - - - -
E. duclmeri Delacroix - = 1 1 - - - - - B - -
P. Jemthinellum Blourge - - - - 2 1 - - - - - -
F. alhidunm Sopp - - - - - - - - - - 11
B, viridicatuwn Westling - - - - - - - - 2 1 - -
Bhizapus 124 25 | 17 27 1mol W 23| 13z 24 | 17 2%
B. atolonmifer Ehren., em Fr. Lindt 5 oge | 120 25 G 1B 75 20 | W2 23 | 137 21
R. oryzae Went b Gerlings 31 B 37 7 15 4 15 7 26 g 35 a
7. arriizue Fischer 8 3 18 4 - - £ 2 4 1 - -
Huden 43 15 @ 1 4 14 27 10 16 9 27 7
M. hiemalis Wehmeyer 24 11 18 7 25 o 19 ] 10 ] 21 |
M. circinelisides Van Tieghem 15 & 0 4 14 5 B 4 13 [
M. ragemosua Fresenius 4§ 2z - - 7 k| - - - - - -
Pusariusm 7 8 18 10 74 21 B 26 10 15 3
F. moniliforme Sheidon 6 4 g q a2 1B 5 @7 15 2
F. gramiazarem Schwabe 3 2 4 ] - - 3 2 ] 2 - -
F. omysporws Schlecht. 2 2 3 B @1 - - 1 1 - - |
F, golani (Mart.) Sace. 1 1 1 1 2 1 - - 7z 1 - -
F. gemitectum Bark. R Rav. - - 4 1 - - - - - - - -
Syncaphalastmm rasemesum (Cohn) Schreet. 2 7 4 2 12 = - - - - - -
Firetnella macoe (Sorok.] Berl, & De Tont w o6l 5 ala B - -| - -| - ‘
Cladoeperinm kerbarum (Pers.) Link ex Fr. 9 5 i 2 m4 2 1 - - 4 2
Neurcepara craeea Shear H Dotdge ER | 5 3 - - - - - - -
Trichoderma tiride Pers. ex Gray 3] 4 3 1 1 i - - -

B
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Cellulose-decomposing lungi

The total count ef putative cellulose-decomposing fungi in seed samples tested
NMuetuated between 5-38, 17-63 and 3-42 colonies per 25 seeds of broad bean,
chick-pea and lendl, respectively. "The highest counts of this group of fungi as in
case of glycophilic fungi was also obtained in samples with relatively high mois-
ture contents and vice versa. Forty-eight species and 2 varieties belonging to 15
genera were collected on cellulose-Czapek’s agar plates at 28°C, which means a
narrower spectrum of genera and species than on glucose agar and this is rea-
sonable since glucose is @ more easily uvtilizable carbohydrate by fungi. The re-
sults oblained on cellulose agar plates were basically similar to those on glucose
with the most frequent genera being Aspergiitus, Peniciliium, Rhizopus, Chaeto-
riium, Fusarium, Mucor and Stachybotrys. They emerged lrom about 9-100% of
the samples comprising 1-61.3% of total fungi in seeds examined. From the pre-
ceding gencra, Aspergifius niger. A. flavus, A. nidulans, A. terreus, A. nidulans
var.  colwmnaris, P. chrysogenum. P. citrinum, R. stolonifer, Chaetomium
globosum, C. oltvaceum, F. moniiforme, M. circinelfoides and Stachybotrys

ELUCDSE CELLUMLAOSE
fenera and species {Contd.) Broad bean |Chick-pea Lenti! (Broad tean|Chick-pea lenti?
TCONEDI | TC NCT | TC MCI| TC RCI | TC HCI | TG KCI
‘liermardia alteraate {Fr.) Kelsster 3 2 4 3 3 2 4 2 2 ] - -
sbryotrishun gtrogrieewn Yan Beyma 2 H - - - - - - - - - -
pbamtum 2 2 - - - m 8| % 8| 21 3
" globogum Kunze ex Fr, 2 2 - - - - JL B 5 13 4
" eliveceuwn Cooke & E11s - - - T T 8 2
" spPrale Topf - - - - - - 0 3 13 1 - -
cwedegla 2 2 - - - - - - - - - -
' grisea Trazen 1 1 - - - - - - - - - -
V. fusdoatre var, fusceatra Traaen 1 1 - - - - - - - - - -
ioremonium strictyn W, Gams 11 - - - - &2 4 2 1 1
“rechalare state of Coshldobolus apledfer Melmwm - - 7 3 5 2 - - 2 1 - -
o ‘copuleriopain bratieaulis (Sacc.) Bainfer - - 11 - - - - - - - -
aeollomsesr varmistdy Balnier - - - - 5 3 - - 1 1 2 1
Ttachybotrye shartarwm (Ehrenb. ex Link) Hugues - - - - - - 15 4 6 5 8 3
lersasous trigonssporus Emmons & Dodge - - - - - - & 3 2 1 2 1
Jaouvaria bassiang (Bals.}) Yuill, - - - - - w2 5 3 11
Mierophoming phasesitne (Tass{) Goidy, - - - - - - 4 2 iz 11
Sterile mycellum L] K] 52 10 2 4 12 13 21 8 [ 4

TCetotal count per 25 seeds in every sample; WCl=pumber of cases of isolatfon.
High ocrurrence: {solated more than 15 cases {out of 32 samples), moderate occurrence: from A to 15 cases, Tw
Steurrence; fram 4 to 7 cases, rare occurrence: less than 4 cases,

Table 2 - Total counts (calculated per 25 seeds of each type in every samples) and number
of cases of isolaton {out of 32 samples) of fungal genera and species recovered from 32
samples from each of broad bean, chick pea and lentil seeds on glucose- and cellujose-
Crapek’s agar a1 28°C.

Tableau 2 - Genres et espéces de champignons isclés & partir de graines de féves, de pols
chichies et de lentilies (32 lots de chaque} sur miliew Czapek (glucose et cellulase) 2 28°C.

Source - MMHEMN Pars
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chartarum were the most prevalent. They accurred in about [3-94%, 9-97%% and
9.88% of the samples comprising 0.6-29.8%, 0.4-26% and 0.8-17.5% of total
fungi in the 3 types of sceds, respectively. Most of Lhe preceding species were re-
covered previously, but with variable numbers and frequency, on cellulose agar
lates from some lypes of seeds and grains collecied from Upper Egypl (AB-
DEL-HATEZ & ABDEL-KADER, 198(: ABDLL-HAFEZ & SHOREIT,
1986b). Most of the fungal species recovered on ccllutose agar plates were re-
ported to be cellulose-decomposing but with variable ability (FLANNIGAN,
1970 MAZEN, 1973; STEWART & WALSH, 1972 TRIBE, 1937, 1961,
1966). The remaining genera and species were less frequent and listed in Table 2.

in conclusion, the present results reveal that Aspergillus, Penicillium, Fusari-
um, Mucor and Rhizopus were consistently the most frequent gencra in broad
bean, chick-pea and leatil sceds on the 2 isolation media. Bui, Chaeiomium, Sta-
chybotrys, Beauveria. Microascus, Macrophomina and Acremonium were com-
mon only on cellulose agar plates. Also, comparison between the lists of fungi re-
covered in Lthe present investigation and from some other legumes seeds in Epypt
(ABDEL-HATFLEZ & SHOREIT. 1986b), Canada (SUMAR & HOWARD,
1983), India (SHARAMA & SIHARAMA, 1978 PARVEEN & DIIIRENDRA,
1981) and Saudi Arabia (ABDFI-HAFEL, 1984b) reveal that there is no fungal
flora characteristic of Egyplian leguminous crops, but these list may dilfer in the
numbers and in order of frequency of he component fungi.
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